Bicycling is a popular activity; however, like all physical activities, participants are exposed to some risk. While many bicycle-related injuries are not lifethreatening, head injuries are fairly common. A bicycle helmet is the single most effective method to reduce head injuries and related fatalities, however, overall use remains low. To address the lack of helmet use, especially among children, legislation has been implemented in a number of states. The purpose of this study was to analyze bicycle helmet statutes in states that had such legislation. A keyword search designed to identify bicycle helmet legislation for all 50 states was conducted by utilizing the LEXIS/NEXIS database. Statutes were analyzed and, based upon the information contained within, placed into a descriptive table by categories. Many of the statutes analyzed have similarities, however, notable differences exist. Comprehensive statutory information is provided in addition to a discussion of categorized results.
Helmets can help to reduce the risk of head and facial injuries by up to 88% and 65%, respectively, making the use of helmets the single most effective method to reduce head and facial injuries and related fatalities from bicycle crashes (Thompson, Rivara, & Thompson, 2009) , which are consistent with findings of Persaud, Coleman, Zwolakowski, Lauwers, & Cass (2012) . Thus, increasing bicycle helmet use has been a primary goal for injury prevention and safety advocates. While the effectiveness of bicycle helmets is clear, overall helmet use remains low (NHTSA, 2008) . According to the national Youth Risk Behavior Survey, in 2011, nearly 88% of high school students who had ridden a bicycle in the previous 12 months had rarely or never worn a helmet (CDC, 2012) . Not surprisingly, approximately 85% percent of bicyclists who died of bicycling crashes in 2010 were not wearing a helmet [Insurance Institute for Highway Safety (IIHS), 2012a].
To address the lack of helmet use, especially among children, legislation mandating helmet use has been implemented in a number of states and local municipalities throughout the U.S. Most of these laws target children under 16 years old, though some state and local laws require helmets for children under 18 years old (BHSI, 2012b) . Rivara and Sattin (2011 ) noted that, from 1999 , the number and rate of bicycle-related deaths in the U.S. has decreased for those aged 16 years or less from 213 (.31 per 100,000) to 118 (.17 per 100,000). While no state has a universal bicycle helmet law (i.e., required for all ages), all bicycle helmet laws cover minors (up to a certain age), which likely has contributed to the decrease in fatalities among those 16 years or less. Opponents to legislation mandating helmet use have claimed such laws reduce the amount of bicycling and therefore at least some of the reduction is attributable to reduced exposure (Carpenter & Stehr, 2010; Robinson, 1996 Robinson, , 2007 .
In the U.S., no federal legislation mandating bicycle helmet use currently exists. However, many municipalities have bicycle helmet laws. Thus, the purpose of this study was to analyze bicycle helmet statutes in all states that had such legislation.
Methods
To locate the bicycle helmet statutes, a search, of all 50 states and the District of Columbia, was conducted by keywords utilizing the LEXIS/NEXIS database. The keywords bicycle, pedalcycle, helmet, and bicycle helmet were used. The results of this search were cross referenced with bicycle helmet law data provided by the Bicycle Helmet Safety Institute (BHSI, 2012b), Insurance Institute for Highway Safety (2012b), and League of American Bicyclists (LABORATORY, 2012) . The statutes were then analyzed and, based upon the information contained within, were placed into a descriptive table by categories. The categories included: state and citation, helmet law, effective date(s), age covered persons and activities covered, special requirements, helmet standards, sanctions for violations, and negligence. These major categories consistently appeared within the statutes and were also consistent with previously published information in this area (BHSI, 2012b; IIHS, 2012b; LABORATORY, 2012) . A brief description of these categories follows.
The State and Citation category identifies each state and bicycle helmet statute citation if applicable. Helmet Law identifies whether there is a state or municipal (i.e., city, county) law. Effective Date(s) refers to the year the statute was enacted and when amended, if applicable. Age covered identifies the ages of individuals required by statue to wear a bicycle helmet. Persons and Activities Covered identifies bicyclists, bicycle passengers, bicycle trailers, and other sport/recreational activities that the statute covers. For example, in some states, bicycle helmet statutes require certain bicycle passengers to also wear a helmet, and that helmets must also be worn when participating in skateboarding, skating, sledding, toy vehicle, and/ or scooter activities. Special Requirements identifies whether the statute contains any specific requirements. For example, in some states it is required that a bicycle helmet be properly fitted and fastened. Helmet Standards identifies whether the state requires that bicycle helmets meet specific safety standards. For instance, some states require a helmet meet or exceed standards set by the ANSI, ASTM, Snell Memorial Foundation, and/or CPSC. Sanctions for Violations identifies potential penalties for violating the statutes. Negligence identifies if a statute mentions negligence, negligence per se, assumption of risk, and/or liability pertaining to not wearing a helmet when required by statute Negligence is a type of civil legal claim, synonymous with carelessness, brought where an injured party claims that a duty or responsibility owed by a defendant was breached, and the breach was the cause of injury or harm. To prove negligence, a plaintiff must show 1) that defendant owed plaintiff a duty, 2) that defendant breached that duty, 3) that this breach was the proximate cause of plaintiff's injury, and 4) that plaintiff suffered damages (Keeton, Dobbs, Keeton, & Owen, 1984) .
Two defenses to negligence that may be used in litigation involving a bicyclist who was injured are comparative and contributory negligence. Comparative negligence is a defensive scheme used by various states where damages are apportioned between the plaintiff and the defendant according to their degree of fault. Contributory negligence, in contrast, is a complete bar to recovery for an injured plaintiff, though it remains in only a few jurisdictions. In a contributory negligence jurisdiction, a negligent defendant can escape liability simply because the plaintiff was at fault in providing for his or her own safety (Cotten, 2010) .
Results
Many of the statutes analyzed in this study have similarities. However, notable differences such as age and activities covered, helmet safety specifications, sanctions for violations, and defenses to negligence exist. General results of this study are discussed in the following sections, while comprehensive statutory information can be found in Online Appendix 1.
Helmet Law
Twenty-one states and the District of Columbia have state or district-wide bicycle helmet statutes. Sixteen states do not have a state law but have some municipal laws. Finally, 13 states have neither a state law nor any municipal bicycle helmet laws (BHSI, 2012b) .
Effective Date(s)
California, in 1987, was the first state to enact a statewide bicycle helmet statute which required all bicycle passengers under five years old to wear a bicycle helmet. New York, Massachusetts, and Pennsylvania enacted legislation in 1989, 1990 , and state to enact a bicycle helmet statute for both bicycle operators and passengers, requiring bicycle helmets for those under 14 years old whether operating or a passenger (N.J. Stat. Ann., 2012) . Between 1992 Between -1997 other states enacted bicycle helmets laws for both operators and passengers. While the majority of state bicycle helmet statutes were enacted in the 1990s, New Mexico, in 2007, was the most recent state to enact such a law (N.M. Stat. Ann., 2012) . In states that have a state law, the year the law was enacted or amended is provided in Online Appendix 1.
Age Covered
The earliest bicycle helmet laws only covered passengers under five years old. Of the 21 states and District of Columbia with bicycle helmet laws, 13 explicitly require bicycle helmets for bicycle operators and passengers under 16 years old. Three states (California, Delaware, and New Mexico) require helmets for bicycle operators and passengers under 18 years old. In addition, two states (New York and Massachusetts) prohibit bicycle passengers under the age of one year. No state requires bicycle helmet use for all ages.
Persons and Activities Covered
Twenty of the twenty-one states with laws, and the District of Columbia, require bicycle helmets for both bicycle operators and passengers. Connecticut's bicycle helmet statute covers bicycle operators, but does not explicitly mention passengers (Conn. Gen. Stat., 2012) . Sixteen states with bicycle helmet laws require helmets for passengers specifically including those riding on a separate seat or in a bicycle trailer attachment. However, in Massachusetts the bicycle helmet statute does not apply to passengers if they are in an enclosed trailer or device which adequately protects the passenger's head in the event of a crash (Mass. Gen. Laws Ann., 2012). Four states (California, Maine, New Mexico, and Rhode Island) have helmet statutes which cover bicycling and other activities such as roller skating, skateboarding, and riding nonmotorized scooters. While other states have separate statutes requiring helmets for such activities, if they were not found in the state bicycle statutes, they were not included in this study.
Special Requirements
In addition to wearing a helmet, many states require helmets to be properly fitted and secured. Of the 21 states, and District of Columbia, with helmet laws, 18 specifically require helmets to have a good or proper fit and be fastened securely to the head. Of these 18, 14 require the helmet to be secured by the straps. For example, Florida's statute requires that anyone under the age of 16 years old must wear a helmet that is properly fitted and is fastened securely upon the head by a strap (Fla. Stat., 2012) . Four states (Connecticut, Maryland, New Hampshire, and Oregon) have no special requirements with regard to helmet fit or securing.
Helmet Standards
While all bicycle helmets produced and sold in the U.S. must meet the CPSC standard (CPSC, 2002) 
Sanctions for Violations
Sanctions for violating bicycle helmet statutes vary among the states and the District of Columbia. Sanctions range from no civil penalties and court costs (La. R.S., 2012) to up to $100 for second and subsequent offenses (N.J. Stat. Ann., 2012). Thirteen states make it unlawful for a parent or legal guardian to permit their child to operate or be a passenger on a bicycle without wearing a helmet, and in some cases, hold them either jointly and severally liable or completely liable for fines and/or punishment. For example, in West Virginia, a parent who violates a bicycle helmet statutory requirement may be fined $10 and/or required to complete two hours of community service related to child injury prevention (W. Va. Code, 2012) . However, eleven states have provisions to dismiss fines and punishments if proof of helmet ownership can be shown. Sanctions, in Delaware or Oregon, will not be levied for those who choose not to wear bicycle helmets in accordance with religious practices.
Negligence
Nine states (Connecticut, Delaware, Florida, Georgia, Louisiana, New York, Massachusetts, Pennsylvania, and Rhode Island) have laws that address noncompliance with statutory helmet requirements in the context of negligence. In four states (Connecticut, Delaware, Pennsylvania, and Rhode Island), evidence of a violation of the statute (e.g., failure to wear a required and properly secured helmet) would not be admissible in a negligence lawsuit. For example, Rhode Island law states ". . . nor shall the failure to wear a helmet be admissible as evidence in the trial of any civil action" (R.I. Gen. Laws, 2012) . Suppose, for example, that a bicyclist who was not wearing a helmet while traveling in a designated bike lane was struck by a driver who veered into the bike lane. The fact that the bicyclist was not wearing a helmet could not be used against them to demonstrate comparative or contributory fault in a state with a law precluding the admissibility of such evidence. Eight of the above mentioned states indicate that a failure to wear a helmet would not constitute comparative or contributory negligence. Delaware legislation provides that Failure to wear a bicycle helmet as herein described shall not be considered evidence of either comparative or contributory negligence in any civil suit arising out of any accident in which a person under 18 years of age is injured . . . . (Del. C., 2012) Further, Georgia law states that a violation of the helmet law "shall not constitute negligence per se nor contributory negligence per se or be considered evidence of negligence or liability" (Ga. Code Ann., 2012) . However, Louisiana states in their law that where there is a violation of the helmet law, "The comparative negligence statutes of Louisiana shall apply in these cases as in all other cases of negligence" (La. R.S., 2012). Other states may also have provisions that prevent the legal lack of helmet use from being used against an injured bicyclist to show contributory or comparative negligence or to reduce damage awards, however, they are often found in code sections addressing negligence or rules of evidence (Mionske, 2007) .
Discussion
Previous research has shown bicycle helmet laws increase the rate of helmet usage among target populations (Delamater & Patino, 2003; Kanny, Schieber, Pryor, & Kresnow, 2001; Karkhaneh, Kalenga, Hagel, & Rowe, 2006; Liller et al., 2003; Rodgers, 2002; Wesson et al., 2008) . A systematic review examining the effectiveness of helmet legislation in the U.S., Canada, Australia, and New Zealand reported increases in helmet usage from baselines of 4% and 59% to 47% and 91%, respectively (Karkhaneh et al., 2006) . Similarly, Macpherson and Spinks (2008) conducted a Cochrane systematic review and reported "bicycle helmet legislation appears to be effective in increasing helmet use and decreasing head injury rates in populations for which it is implemented" (p. 2). Resonating with Macpherson and Spinks (2008) , bicycle helmet legislation has not only been shown to increase helmet usage, but also decrease head injuries and fatalities (Grant & Rutner, 2004; Liller et al., 2003) . Grant and Rutner (2004) reported a 15% reduction of fatalities due to bicycle helmet legislation and estimated "if all states had adopted helmet laws in 1975, more than 1,500 lives would have been saved" (p. 595).
Helmet legislation is an effective method to increase helmet use, especially when accompanied by law enforcement (Coté et al., 1992; Gilchrist, Schieber, Leadbetter, & Davidson, 2000; Ni, Sacks, Curtis, Cieslak, & Hedberg 1997; Puder, Visintainer, Spitzer, & Casal, 1999) . Interestingly, results of the current study revealed that sanctions for violating bicycle helmet laws ranged from no civil penalties and court costs (La. R.S., 2012) to up to $100 for second and subsequent offenses (N.J. Stat. Ann., 2012) . Thirteen states (59%) make it unlawful for a parent or legal guardian to permit their child to operate or be a passenger on a bicycle without wearing a helmet, and in some cases, hold them either jointly and severally liable or completely responsible for fines (e.g., in New Mexico and North Carolina, up to $10; in New Jersey, up to $100) or punishment (e.g., in West Virginia, two hours of community service related to a child injury prevention program).
Where legislation has been enacted, educational and outreach programs have helped sustain helmet use rates (Coté et al., 1992; Liller et al., 2003; Ni et al., 1997; Rodgers, 2002) . Another potentially effective method of increasing youth helmet use occurs when children bicycle with a helmeted adult. Khambalia, MacArthur and Parkin (2005) found that 95% of children bicycling with a helmeted adult wore helmets, compared with 41% of children bicycling with a nonhelmeted adult. Parent, teachers, helmet advocates and others should take advantage of such role modeling behavior. While legislation, enforcement, education, and role modeling are likely to increase helmet use among youth, proper usage and fit is another concern. Rivara, Astley, Clarren, Thompson, and Thompson (1999) noted the high incidence of improper helmet fit among bicyclists suffering a head injury. In addition, Parkinson and Hike (2003) found, despite relatively high levels of helmet use, 96% of children wore helmets that were of inadequate condition and/or not properly fitted. The results of the current study revealed that of the 21 states, and District of Columbia, with helmet laws, 18 (82%) specifically require helmets to have a good or proper fit and be fastened securely to the head. Of these 18 states, 14 (78%) require the helmet to be secured by the straps.
The results of the current study indicate that nine states (Connecticut, Delaware, Florida, Georgia, Louisiana, New York, Massachusetts, Pennsylvania, and Rhode Island) address noncompliance with statutory helmet requirements in the context of civil lawsuits for negligence. Eight of these states (Connecticut, Delaware, Florida, Georgia, New York, Massachusetts, Pennsylvania, and Rhode Island) had legislation that sought to protect the right to compensation for injury of a child or youth, or parent or legal guardian of a child, who failed to meet the helmet requirements of the statute. This was addressed in the legislation by either 1) not allowing evidence of a violation of the statute (e.g., requiring helmet use) to be admissible in court, 2) not allowing a violation of the statute to constitute negligence per se, or 3) not allowing a violation of the statute to be considered contributory or comparative negligence on the part of an injured bicyclist. If the actions of a person violate a statute, they are often considered to be negligent under the doctrine of negligence per se. Therefore, if a child were injured while not wearing a helmet in violation of a statute, it could be argued that their fault (negligence) would negate the responsibility of a defendant to compensate them for their injuries.
Comparative and contributory negligence in the context of the statutes identified in this study, represent a defense to negligence available to a defendant whereby some degree of fault and subsequent monetary damages are shifted away from the defendant. In a pure comparative negligence jurisdiction, for example, the defendant is only liable for the proportion of fault attributed to their own carelessness. If an injured bicyclist were in violation of the statute for not wearing a helmet, in the absence of language in the statute negating comparative or contributory negligence, their ability to be compensated for their injuries could be reduced or eliminated.
While 21 states, and the District of Columbia, had bicycle helmet statutes at the time this study was conducted, this area is rapidly changing. For example, as of October 7, 2012, using GovTrack.us, a search of "bicycle helmet" within state legislatures revealed six states that had current bills involving bicycle helmets. In addition, some jurisdictions are, and others may consider, repealing bicycle helmet laws. For example, on June 1, 2012, the town of Milton, Washington repealed a bicycling and skateboarding helmet law that had been in effect for 15 years. According to Johnson (2012) , the decision was made because their 12-member police force was stressed due to an increasing number of crimes and a decreasing budget. Milton's insurance consultant argued that their inability to enforce the bicycle helmet law created potential liability in the event a bicyclist, that was not warned and/or cited for lack of helmet use, was injured and sued (Johnson, 2012) . While this example involves a municipality, states may also face these issues and dilemmas. In addition to these evolving statutes, the subject of mandatory bicycle helmet laws will likely remain controversial (de Jong, 2012) . The debate over whether such legislation ultimately reduces the number of bicyclists, who could be missing the benefits of physical exercise and reducing the amount motor vehicle traffic, is one worthy of future research. Additional related research may also include: an analysis of municipal or international bicycle helmet statutes; a study of law enforcement officers' attitudes and beliefs regarding bicycle helmet statute enforcement; and a study comparing helmet usage in similar jurisdictions with and without helmet legislation.
